OBJECTIVE: To compare rates of DSM-IV psychiatric disorders between (1) a clinical study group of extremely obese adolescents and young adults, (2) gender-matched population-based obese controls and (3) a population-based control group of the same age range. DESIGN: Rates of psychiatric disorders were assessed in (1) the clinical study group of obese adolescents and (2) the population based sample of obese adolescents, and compared to (3) a large population-based control group using a standardized psychiatric interview. SUBJECTS: (1) Clinical study group: 30 female and 17 male extremely obese adolescents and young adults (age range: 15 ± 21 y; mean BMI : 42.4 kgam 2 ). (2) Thirty females and 17 males with the highest BMI (age range 15 ± 21 y; mean BMI : 29.8 kgam 2 ) of a population-based control group encompassing 1655 (805 males) adolescents and young adults. (3) The population based control group excluding the 30 females and 17 males with the highest BMI (n 1608; 788 males). MEASUREMENTS: Munich-Composite International Diagnostic Interview (M-CIDI) allowing for DSM-IV diagnoses. RESULTS: High rates of mood, anxiety, somatoform and eating disorders were detected in the clinical sample of obese adolescents which exceeded those observed in population controls (all P-values`0.01). Rates between populationbased obese adolescents and young adults and population controls did not differ. In most patients the psychiatric disorders set in after onset of obesity. 57% and 35% of the female and male patients, respectively, reported eating binges with lack of control. However, less than one-half of these patients quali®ed for a DSM-IV diagnosis of an eating disorder. CONCLUSIONS: Extremely obese adolescents and young adults who seek long-term inpatient treatment have a high lifetime prevalence for affective, anxiety, somatoform and eating disorders. Because the mean BMI of the clinical study group was considerably higher than that of the obese population controls, we were not able to clarify whether the high rate of psychopathology in the study group was related to the extreme obesity or to their treatment-seeking behavior.
Introduction
Several studies have assessed rates of psychiatric disorders in obese adults who present for weight loss. Clinical studies using diagnostic interviews have generally found obese individuals to demonstrate high levels of psychopathology, particularly affective disorders, in comparison to non-obese controls. 1 ± 3 Patients with morbid obesity who present for surgery have repeatedly been assessed as an extreme group; most, 4 ± 6 but not all 7 of these studies have found elevated rates of psychopathology.
In contrast to these clinical studies, populationbased studies have not provided evidence for increased psychopathology in obese adults. However, this conclusion has been challenged for several reasons including methodological and statistical aspects. 8 In addition, most of the population based studies are more than 10 y old and thus do not rely on the DSM-IV criteria. These studies have used different assessments of psychopathology and different de®nitions of obesity. Since the prevalence of morbid obesity (BMI ! 40 kgam 2 ) has been estimated to be 0.4% and 0.2% in men and 2.2% and 1.2% in females in the US 9 and German 10 population, respectively, it is evident that in-depth psychopathological evaluations of morbidly obese individuals are extremely dif®cult to perform on a population-based level. More recently, clinical studies have concentrated on comparing psychopathology between subgroups of obese patients. Thus, it has been well established that obese individuals with binge eating disorder (BED) have considerably higher rates of axis I and II psychiatric disorders than obese controls. 11 ± 15 Thirty percent of 51 extremely obese female adolescents aged 14 ± 16 y (mean BMI AE s.d. : 36.7 AE 6.6 kgam 2 ) who sought treatment ful®lled criteria for binge eating according to DSM-III. 16 Dieting did not predict binge eating. We are unaware of studies pertaining to extremely obese adolescents and young adults in which standardized psychiatric interviews were used for a diagnosis of axis I disorders according to DSM-III-R 17 or DSM-IV 18 criteria. This is in contrast to numerous studies performed in adolescents with either anorexia or bulimia nervosa. Isnard-Mugnier et al 19 ; mean age AE s.d. : 15.4AE 1.7 y) to 24 age-matched females of the general population using a self-made measurement tool of unspeci®ed reliability and validity to diagnose DSM-III-R disorders. The prevalence of any anxiety disorder and the score of the Beck Depression Inventory of the patient group was signi®cantly higher than in the controls (36% vs 4% and 6.7 AE 5.8 vs 3.1 AE 3.3, respectively). No statistically signi®cant difference was detected in lifetime prevalences of depressive disorders (DSM-III-R) between the two groups.
Several investigations have relied on psychological measurements to assess psychopathology during adolescence in different weight groups. For example, 393 tenth grade female adolescents (mean age AE s.d.: 15.8AE 0.3 y) revealed no differences in anxiety (State-Trait Anxiety Inventory) and depression (Children's Depression Inventory) between underweight, average and overweight females. 20 The mean BMIAE s.d. of the sixth sixtile of this study population was 27.6 AE 2.9 kgam 2 . In a clinical study encompassing 54 children and adolescents with a mean age of 12.1 y who participated in a weight management program 32% of the study group fell in the depressed group as de®ned by a score of ! 13 on the Children's Depression Inventory (CDI). 21 This rate of suspected depression far exceeded base rates. However, within the study group no correlation was found between CDI score and BMI. 42.6% of the participants were classi®ed as mildly obese (20`BMI`30 kgam 2 ), 44.4% as moderately obese (30`BMI`39 kgam 2 ) and 13% as severely obese (BMI b 40 kgam 2 ). In a comparable clinical study group of obese children and adolescents, self-esteem and depression were inversely related. 22 Self-esteem speci®c to physical appearance was inversely associated with BMI in both male and females of a further adolescent cohort. The magnitude of the association, however, was modest. Low self-esteem did not predict the development of obesity over time. 23 In the present study we interviewed 47 extremely obese adolescents and young adults who presented for inpatient treatment with the Munich-Composite International Diagnostic Interview (M-CIDI) 24 to allow for DSM-IV diagnoses. Rates for lifetime psychiatric disorders were compared between patients and a large representative population-based control group encompassing a total of 1655 adolescents and young adults representative for the Munich area. 25 In order to speci®cally assess rates in obese population-based controls, we gender-matched the patient group on a one-to-one basis to the heaviest 47 individuals of this large population sample. We initially tested for differences between the obese patient group and the 1608 population based controls excluding these 47 obese controls. In the case of differences (nominal P`0.05) we proceeded by comparing the rates between the 47 obese population controls and the remaining 1608 controls. Furthermore, we attempted to assess temporal relationships between the self-reported ages at onset of both obesity and psychopathology in the patient group.
Materials and methods
The Obesity Treatment Center INSULA in Berchtesgaden is specialized in the long-term treatment (4 ± 12 months) of extremely obese adolescents and young adults (age range: 13 ± 21 y). Patients must be at least 50% above average body weight. Their motivation for treatment is assessed prior to inpatient treatment; only those patients considered as suf®ciently motivated are subsequently admitted. The costs are covered by national health insurance companies. Patients are referred to the Obesity Treatment Center from all over Germany; it is the only center in Germany that speci®cally offers long-term inpatient treatment for extreme obesity during adolescence. In brief, treatment includes individual and group psychotherapy, nutritional counseling, a daily caloric intake of 6.3 ± 7.4 MJ (1500 ± 1800 kcal) and extensive physical training.
All 63 patients who were treated at the Obesity Treatment Center between September 1996 and April 1997 and whose age was 15 y and above were asked to participate in the study. The BMI upon admission was b 95th age-centile 26 in all patients. The study and its objectives were explained to the patients on an individual basis; written informed consent was required from the participating patients and additionally from at least one parent in the case of minors. Twelve out of the 63 patients (19.0%) refused to participate. Of the remaining 51 patients two were intellectually unable to adequately understand the questions of the interPsychiatric disorders in adolescent obesity B Britz et al views, a single patient refused to complete the interviews and an additional patient turned out to be the sister of an already ascertained female patient. All of these four patients were excluded from the study. A comparison of age, gender ratio, duration of treatment and BMI did not reveal signi®cant differences between the 47 participants and the 16 non-participants (three males). The 47 participants (17 males) are brie¯y characterized in Table 1 . The mean BMI of 42.4 kgam 2 upon admission re¯ects the extreme degree of obesity. No major gender differences are apparent for the assessed variables. The categorization according to type of education revealed that approximately one-third of the study group attended or had attended the lowest form of schooling (Hauptschule; attendance mandatory for 9 y). A quarter of the study group attended high school (Gymnasium) which is a prerequisite for a university education. The 47 patients had been treated for a mean AE s.d. of 91AE 67 days prior to their assessment; mean AE s.d. BMI loss up to this time point averaged 5.4 AE 3.3 kgam 2 . None of the 47 patients had a known medical cause explaining their extreme obesity. Insulin-dependent diabetes mellitus was diagnosed in a single patient. Three of the patients received medication for hypertension. Hypothyroidism was diagnosed in two patients; Lthyroxin was substituted. Three females were using oral contraceptives.
All 47 patients were interviewed by the ®rst author (BB) with the computer-assisted personal interview version of the M-CIDI. 22 The M-CIDI is a modi®ed version of the World Health Organization CIDI, version 1.2 supplemented by questions to cover DSM-IV and ICD-10 criteria. Questions include coverage of onset, duration and severity of a disorder. The validity and reliability for lifetime DSM-IV diagnoses are high; kappa values for the different modules range from 0.56 to 1.0. 23 To additionally assess the prevalence of binge eating episodes we referred directly to the respective M-CIDI questions used for a diagnosis of bulimia nervosa. Patients who ful®lled all of the DSM-IV criteria for bulimia nervosa except either the B, C or D criterion received a diagnosis of an Eating Disorder not Otherwise Speci®ed. Patients who met every criterion except for B (recurrent, inappropriate compensatory behavior) ful®lled the DSM-IV research criteria for binge eating disorder (BED), if the binge eating episodes lasted for 6 months or longer.
In addition, all 47 patients were assessed with a semi-structured interview which speci®cally addressed weight history including changes in body weight related to depressive episodes (DSM-IV). To crudely assess weight history, all patients were asked to judge whether their weights at ages 6, 10, 15 and 18 had been lower, similar or higher than in same-aged individuals.
To allow for comparison of rates of psychiatric disorders to population-based controls we referred to a recently published representative study encompassing a total of 3021 14 ± 24-y-old individuals who had also been interviewed with the M-CIDI. 24 The participants who lived in the greater Munich area had self-reported their body weights and heights, thus enabling calculation of the corresponding BMI. In order to match for the relevant age range all of the 1655 adolescents and young adults in the same age range as the study group were included in the control group. For the purpose of this study the 30 females and 17 males with the highest BMI among this control group were assessed separately to determine rates of psychiatric disorders within this gender-matched obese population based control group (obese controls). The remaining 1608 adolescents and young adults formed the control group.
Statistics
Rates between study groups were compared using the two-sided Yates corrected w 2 -test if all expected frequencies in the contingency table were ! 5. Otherwise, a two-sided Fisher exact test was applied as implemented in StatXact. The aforementioned tests for the obese controls against the control group excluding the obese controls were only calculated if the test patients vs obese controls revealed a nominal P`0.05. We did not adjust for multiple testing due to the exploratory nature of our study.
Results
Degree of adiposity BMI of the patients were considerably higher than BMI of the obese controls (mean AE s.d. BMI 29.8AE 3.2, range 26.3 ± 40.1 kgam 2 ; P`0.001). A comparison of the gender and age-dependent BMI revealed that among females overlapping occurred to a minimal extent only. In males only four of the 17 Psychiatric disorders in adolescent obesity B Britz et al obese controls had BMI well within the range of the patients (Figure 1 ).
Psychiatric diagnoses
A high loading with psychiatric disorders as diagnosed with the M-CIDI was apparent in the patients. Thus, only 14 (29.8%) of the 47 patients did not receive any diagnosis. Twelve (25.3%) received a single diagnosis, ®ve (10.6%) two diagnoses and 16 (34.0%) three or more diagnoses. A comparison of the lifetime prevalences for psychiatric disorders between patients, controls and obese controls revealed that, with respect to the major diagnostic classes, the patients had higher rates for mood disorders, anxiety disorders, somatoform disorders and eating disorders in comparison to the population-based controls (nominal P-values`0.01). In contrast, rates of the obese controls did not differ from the population controls for any of these diagnostic classes.
Over 40% (n 20) of the patients ful®lled the DSM-IV criteria for any mood disorder. A similar number (n 19) ful®lled the criteria for any anxiety disorder. Some 29.8% (n 14) patients had both any mood and any anxiety disorder. The ratios of the percentage of affected patients vs affected population controls were most pronounced for both somatoform and eating disorders. Thus, whereas only 2.0% and 2.6% of the population controls ful®lled criteria for a lifetime diagnosis of any somatoform and any eating disorder, respectively, the corresponding rates in the patients were 14.9% and 17.0%.
A subdifferentiation according to single disorders revealed that especially bipolar II disorder was elevated in the patients (8.5%) in comparison to the population controls (0.5%). Major depressive disorder occurred twice as frequently in the patients. The most prominent anxiety disorder among the patients was social phobia (n 10; 21.3%). An additional four patients speci®cally mentioned that their obesity always underlied their social phobia so that a diagnosis of an anxiety disorder not otherwise speci®ed (due to obesity) is appropriate for these four individuals. Post-traumatic stress disorder (PTSD) was diagnosed in a total of ®ve patients (10.6%), who were all female, thus leading to a comparatively high percentage of affected females (16.7%). Four of them had suffered from sexual abuse including rape (n 2), a further female had witnessed a rape.
The rate of 14.9% (n 7) for somatoform disorders among the patients was mainly due to undifferentiated somatoform disorder (n 4). Four more patients initially also ful®lled the criteria for a disorder of this diagnostic class. However, a review of the respective complaints in the module for somatoform disorders revealed that the extreme obesity could not be excluded as the underlying or a contributing cause; we thus refrained from diagnosing a somatoform disorder in these individuals. The aforementioned Figure 1 Comparison of BMI between the clinical study group (17 males) and the gender matched population based controls with the highest BMI out of a total sample of 1655 adolescents and young adults.
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B Britz et al percentage of 14.9% thus only included those patients whose complaints were seemingly not related to their obesity. The last diagnostic class for which a difference in the respective rates were apparent between patients and population controls was eating disorders, which were approximately six times as frequent in the patient group. Three patients ful®lled the DSM-IV criteria for bulimia nervosa. EDNOS was the most common type of eating disorder (n 5); one of these patients also ful®lled the lifetime criteria for anorexia nervosa. Three of the ®ve patients with EDNOS ful®lled the DSM-IV research criteria for a diagnosis of BED.
Irrespective of whether or not an eating disorder was diagnosed 60% (n 18) of the females and 35.3% (n 6) of the males reported having ever experienced episodes of binge eating. In all of these cases the reported quantity of food intake was in excess of what most people would eat during a similar period of time and under similar circumstances. All males and all but one female experienced a lack of control during these binges. A total of six of the 17 females and three of the six males with binge eating episodes associated with lack of control had been treated for their disturbed eating behavior prior to the current inpatient treatment. Treatment seeking behavior also occurred in patients who did not receive a DSM-IV diagnosis of an eating disorder.
In the light of the high psychiatric comorbidity rates among individuals with eating disorders 16 we assessed the comorbidity of those obese subjects who ful®lled the criteria for an eating disorder. Of the eight patients with a DSM-IV eating disorder diagnosis, two did not receive an additional diagnosis, one patient each had a single, ®ve or eight additional disorders, respectively; three patients had two additional disorders. Five of the eight had a mood disorder (major depression: n 4; bipolar disorder type II: n 1) and four an anxiety disorder (social phobia: n 2; PTSD: n 2). The three obese adolescents with bulimia nervosa all ful®lled the criteria for a lifetime diagnosis of major depression. The two females with bulimia nervosa also had a history of PTSD.
Temporal sequence of development of obesity and onset of psychiatric disorder Of the 13 females and six males with an anxiety disorder all of the males and nine of the females recalled being obese prior to the onset of the anxiety disorder. Of the remaining four females, two reported the onset of obesity after manifestation of the anxiety disorder and two were not able to recall the temporal sequence. A similar picture was obtained for mood disorders: six of the 14 females and three of the six males with any mood disorder reported an onset of their mood disorder after onset of obesity. Nine (six females) were not able to recall the sequence. Finally, only two females predated the onset of the mood disorder to their obesity. Among the ®ve females with a diagnosis of PTSD two stated that their obesity set in after the traumatic experience, an additional two were obese prior to the development of PTSD, whereas one female was unable to recollect the sequence. With a single exception, all subjects with an eating disorder stated that their obesity had set in prior to the eating binges. The single exception was a female with BN who recalled becoming overweight after the onset of her eating disorder.
Weight change during depression
Of the 16 probands who met the DSM-IV lifetime criteria for a depressive episode (11 with major depression, four with BIP II and one with BIP I; see Table 2 ), 10 (62.5%) retrospectively reported an increase of body weight during their worst episode (meanAE s.d. : 7.6 AE 4.3 kg; range: 3 ± 18 kg). One patient reported loss of 3 kg of body weight during the worst depressive episode. Another patient reported no weight change; ®nally, four patients were not able to state whether or not their weight had changed during the episode.
Discussion
To our knowledge this study for the ®rst time attempts to delineate rates of psychiatric disorders in adolescents and young adults with extreme obesity using a standardized psychiatric interview allowing for DSM-IV diagnoses. High rates of mood, anxiety, somatoform and eating disorders were detected (Table 2) , which exceeded those observed in population controls (all nominal P-values`0.01). Because personality disorders were not co-assessed, it cannot be excluded that the high loading of Axis I diagnoses in single individuals could be related to underlying personality disorders.
Based on the patients' retrospective recalls mood, anxiety and eating disorders set in after the onset of obesity in most cases. This is in line with the fact that these psychiatric disorders usually set in during adolescence or adulthood, whereas the extreme degree of adiposity in the young patients is indicative of an early onset of obesity. However, this by no means excludes a contributory effect of the psychiatric disorder (eg PTSD, mood disorder, EDNOS) on the degree of their adiposity. Thus, it is noteworthy to point out that 65% (n 10) of the patients who ful®lled the criteria for a lifetime diagnosis of a depressive episode reported that their body weight increased during these episodes. A single individual reported a weight increase of 18 kg.
The anxiety disorder of four adolescents was seemingly directly related to their extreme obesity (DSM-IV diagnosis: anxiety disoder not otherwise speci®ed due to obesity); these individuals perceived their Psychiatric disorders in adolescent obesity B Britz et al social phobic symptomatology as a direct consequence of their extreme obesity. Whereas the 10 subjects who received a diagnosis of social phobia did not state that this disorder was always related to their obesity, we nevertheless had the impression that the severe obesity contributed to this high rate of social phobia. Similarly, we presume that the high loading for mood disorders partially results from the extreme obesity which at this young age leads to a severe degree of psychosocial impairment. The high rates of psychopathology in these extremely obese individuals are reminiscent of ®ndings in patients with eating disorders. In both anorexia and bulimia nervosa, mood and anxiety disorders commonly co-occur or set in prior to or after onset of the eating disorder. 18 In our young study group eating disorders proved to be common similar to a previous study. 16 It is important to point out that eating binges occurred in 35% and 60% of the males and females, respectively. In all but one of these cases a lack of control was reported to co-occur with these episodes. Nevertheless, the binge eating behaviour encountered in these 23 extremely obese adolescents could be attributed to a speci®c DSM-IV eating disorder in only eight cases. Surprisingly, the rate of BED (three of the ®ve patients with a diagnosis of EDNOS) was unexpectedly low; possibly, some patients who reported episodes of binge eating were on the brink of developing a full blown eating disorder, including BED. However, we consider it more likely that the clinically relevant spectrum of disordered eating behavior in these extremely obese patients is not closely re¯ected by the diagnostic criteria outlined in DSM-IV. It seems that, whereas the DSM-IV criteria for BN and BED can serve as a guideline, the distinction between sub-threshold and full blown DSM-IV eating disorders is blurry in these patients. In accordance with this assumption, treatment seeking behavior was not clearly related to the diagnosis of a speci®c DSM-IV eating disorder.
The rates for several psychiatric disorders exceeded those observed in the age and gender matched obese controls who had been assessed previously 25 also upon use of the M-CIDI, thus allowing a comparison based on the same standardized interview. Due to the problems inherent to assessing psychopathology in individuals who seek treatment for their obesity we had speci®cally assessed rates for psychiatric disorders in those population based 30 females and 17 males with the highest BMI. These individuals had rates of psychiatric disorders quite similar to the total control group and thus also clearly differed from the clinical study group. However, it is readily apparent (Figure 1 ) that this matching procedure proved unsuccessful in addressing the question of whether the high rate of psychopathology in the study group is related to the extreme obesity or to the treatment seeking behavior. Thus, only single obese population controls were within the BMI range of the study group. Despite the fact that the obese population controls had selfreported their weight and height whereas the respective variables had been measured in all the index patients, the underreporting bias observed in obese individuals most likely cannot explain the magnitude of the difference. Clearly, the prevalence of the severe degree of adiposity present in the study group is so low that it is only infrequently encountered even in large population based samples encompassing between one and two thousand individuals. This indicates that it is almost impossible to form an adequate population based control group due to the exceedingly low prevalence of extreme obesity. It is our personal opinion that at least some of the high psychiatric loading in the study group is the result of the psychosocial impairment associated with extreme obesity during adolescence.
